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1 Introduction
Now that the IAB network introduce a new L2 protocol, i.e. the BAP (Backhaul Adaptation Protocol) layer in the backhaul link, the L2 structure will be different from the access link. In fact, a lot of candidate L2 structures have been proposed in the SI phase [1]. Currently in the WI phase, a lot of progress have been made about the BAP layer design and the IAB protocol stack. And in this paper, we are going to analyse detailed design of BH L2 structure and provide stage 2 text proposal to TS 38.300.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]As shown in the TS 38.300 [2], the access link capture peer L2 structures. Both DL L2 structure in the gNB and the UL L2 structure in the UE are shown. Similarly, for the IAB network, we also need to capture similar peer L2 structure. And then, we need to be clear about which peer L2 structure is worthwhile to be captured for the IAB specific case. At first, from the network perspective, the whole DL L2 structure in the IAB donor is worth to be captured for supporting BH link. And the new introduced special L2 layer in BH link, i.e. the BAP layer should be involved. Otherwise, the legacy L2 structure is enough to depict the access link between IAB donor and directly served UEs. The mentioned DL L2 structure of IAB donor is shown in Figure 1. Thus, the peer UL L2 structure should be combined by high L2 layer (PDCP layer and above) and the lower L2 layers (BAP layer and below) of first hop UL BH link locate at the access IAB node, just as shown in Figure 2.
Proposal 1: In the IAB related parts of stage 2 specification, only capture the BH link L2 structure, no need to add the access link L2 structure, which will reuse the legacy L2 structure.
Proposal 2: Capture the peer L2 structure, including: 1) DL L2 structure for BH link of IAB-donor; 2) UL L2 structure for BH link of IAB access node, in TS 38.300.


[bookmark: _Ref15576944]Figure 1: DL L2 structure for BH link of IAB-donor

 
[bookmark: _Ref15577230]Figure 2: UL L2 structure for BH link of IAB access node

The F1 interface protocol stacks are not L2 protocols, and also not shown in the legacy L2 structure for access link even the gNB can be CU-DU split. Consequently, we suggest to not involve F1 protocols in the IAB related L2 structure.   
Proposal 3: No need to capture the F1 protocol layers in L2 structure.


[bookmark: _Ref15578132]Figure 3: L2 structure for IAB-node receiving packet from BH link 
Actually for each IAB node, it may receive packet from either access link, or backhaul link. If an IAB node receives packet from access link, then it will forward the packet to its BH link, this case has been included in the UL structure shown in Figure 2. However, if it receives packet from BH link, it may forward the packet from another BH link or to UE via access link, neither of the above 2 peer L2 structure includes such case. So it is worth to capture such L2 structure for IAB node in a separate way. Detailed design is shown in Figure 3, only the BH L2 layers, i.e. the BAP layer, RLC layer and MAC layer are included. And the L2 structure is common for both DL and UL.
The given 3 L2 structure suit for both CP and UP transmission.
Proposal 4: Capture the L2 structure for IAB node when receives packet from BH link, which is common for both UL and DL.
Proposal 5: RAN 2 agree the TP in annex and capture the proposed 3 L2 structures for IAB. 
3 Conclusion
This paper mainly discusses the L2 structure in backhaul link. Based on the above discussion, we have the following proposals:
Proposal 1: In the IAB related parts of stage 2 specification, only capture the BH link L2 structure, no need to add the access link L2 structure, which will reuse the legacy L2 structure.
Proposal 2: Capture the peer L2 structure, including: 1) DL L2 structure for BH link of IAB-donor; 2) UL L2 structure for BH link of IAB access node, in TS 38.300.
Proposal 3: No need to capture the F1 protocol layers in L2 structure.
Proposal 4: Capture the L2 structure for IAB node when receives packet from BH link, which is common for both UL and DL.
[bookmark: _GoBack]Proposal 5: RAN 2 agree the TP in annex and capture the proposed 3 L2 structures for IAB. 
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Annex: Text proposal to TS 38.300
[bookmark: _Toc12623221]6	Layer 2
[bookmark: _Toc12623222]6.1	Overview
The layer 2 of NR is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Service Data Adaptation Protocol (SDAP).  Considering the BH link in IAB network, the BAP layer will be included additionally. The two figures below depict the Layer 2 architecture for downlink and uplink in access link and BH link, where:
-	The physical layer offers to the MAC sublayer transport channels;
-	The MAC sublayer offers to the RLC sublayer logical channels;
-	The RLC sublayer offers to the PDCP/BAP sublayer RLC channels;
-	The PDCP sublayer offers to the SDAP sublayer radio bearers;
-	The SDAP sublayer offers to 5GC QoS flows;
-	Comp. refers to header compression and segm. to segmentation;
-	Control channels (BCCH, PCCH are not depicted for clarity).
NOTE:	The gNB may not be able to guarantee that a L2 buffer overflow will never occur. If such overflow occurs, the UE may discard packets in the L2 buffer.


Figure 6.1-1: Downlink Layer 2 Structure


Figure 6.1-2: Uplink Layer 2 Structure
Radio bearers are categorized into two groups: data radio bearers (DRB) for user plane data and signalling radio bearers (SRB) for control plane data.
For the IAB network, the following three figures depict the L2 structure involves BH links for downlink, uplink, and IAB nodes 


Figure 6.1.x: Downlink L2 structure for BH link of IAB-donor

 
Figure 6.1.y: Uplink L2 structure for BH link of IAB access node


Figure 6.1.z: L2 structure for IAB-node receiving packet from BH link
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